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DETAILED ACTION 

1. Applicant's amendment filed February 23, 2004 is acknowledged. Claims 1-28 have 
been canceled. Claims 29-91 are pending. All of the amendments and arguments have been 
thoroughly reviewed and considered. Allowability of claims 29-91 have been withdrawn in view 
of the new grounds of rejections. Accordingly, Applicant's arguments are deemed moot. Any 
rejection not reiterated in this action has been withdrawn as being obviated by the amendment of 
the claims. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in the prior Office action. 

Previous Objections and Rejections 

3. The objection to the specification is withdrawn in view of Applicant's amendment of the 
specification. The prior art rejections under 35 U.S.C. 102(a) are withdrawn in view of 
Applicant's cancellation of the claims. The prior art rejections under 35 USC 103(a) are 
withdrawn in view of Applicant's cancellation of the claims. 

Information Disclosure Statement 

4. The examiner requested a translation of the references DE 198 58 588 and embodiment 
of WO 95/32181 cited on the form 1449. It is noted that Applicant do not choose to provide 
such translation at this time. Accordingly, the references cited above will not be considered by 
the Examiner. Only the abstract has been considered for WO 95/321 81 . 

New Ground(s) of Rejections 
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Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

6. Claims 29-31, 33, 37, 41, 42, 44-46, 48, 52, 56, 57, 59, 60, 63, 64, 66, 70, 72-74, 76, 80, 
82-84, 86 and 90 are rejected under 35 U.S.C. 102(a) as being anticipated by Li et al. (Nucleic 
acids Research, Vol. 28, No. 11, pages e52 (i-v). Regarding claims 29, 44, 59 and 60, Li et al. 
teaches a process for measuring the activity of a nucleic acid cleavage agent and for detecting a 
nucleic acid cleavage agent present in a sample, the process comprising: incubating the sample 
with a probe, the probe comprising (i) an oligonucleotide that forms a stem loop structure, (ii) a 
fluorophore and (iii) a quencher, wherein the fluorophore and the quencher are positioned such 
that the fluorophore fluoresces less when the probe is intact than when the probe is cleaved; 
measuring the level of fluorescence of the probe and correlating the amount with the activity of 
the nucleic acid cleavage agent (page e52 (i) column 2, last paragraph to page e52 (ii) column 1, 
lines 1-22). Additionally, Li teaches the use of multiple molecule beacon probes having different 
cleavage in separate reaction vessels (see page e52 ii, col. 1, beginning at the 8 th line from 
bottom of page and figure 2, page e52 iii). 

Regarding claims 30, 31, 33 45, 46, 48, 63, 64 and 66, Li et al. teach wherein the nucleic 
acid cleavage agent is an enzyme and wherein the enzyme is a nuclease or endonuclease (SI 
nuclease, Mung Bean Nuclease and Dnase I) (page e52 (ii), beginning at the 5 th and 6 th lines 
from the bottom of column 1). 
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Regarding claims 37, 52 and 70, Li et al. the process wherein the recognition site is 
located in the single stranded portion of the stem loop structure (page e52 (ii), col 1, lines 3-5 
and Figure 1). 

Regarding claims 41, 42, 56 and 57, Li et al. teach wherein the fluorophore and quencher 
are coupled to the 5' end and 3' end of the probe (page e52 (i), beginning at the 4 th through 6 th 
line from the bottom of column 2). Li et al further teach wherein the recognition site is located at 
a site between the quencher and the fluorophore (see Figure 1 , diagram and legend). 

Regarding claim 72, Li et al teach a process for evaluating activity of a nucleic acid 
cleavage agent, the process comprising (a) incubating the nucleotide cleavage agent with a probe 
in a first set of conditions, the probe comprising: an oligonucleotide that forms as stem loop 
structure; a fluorophore, and a quencher, wherein the fluorophore and the quencher are 
positioned such that the fluorophore fluoresces less when the probe is intact than when the probe 
is cleaved; (b) measuring the level of fluorescence of the probe in the first set of conditions; (c) 
incubating the nucleotide cleavage agent with the probe in a second set of conditions; (d) 
measuring level of fluorescence of the probe in the second set of conditions; (e) comparing the 
level of fluorescence of the probe in the first set of conditions to the level of fluorescence in the 
second set of conditions and correlating the level of fluorescence in the first and second 
conditions to the activity of the nucleic acid cleavage agent (see page 352, iii, Figure 2 and 
legend). 

Regarding claims 73, 74 and 76, Li et al. teach wherein the nucleic acid cleavage agent is 
an enzyme and wherein the enzyme is a nuclease or endonuclease (SI nuclease, Mung Bean 
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Nuclease and Dnase I) (page e52 (ii), beginning at the 5 th and 6 th lines from the bottom of 
column 1). 

Regarding claim 80, Li et al. the process wherein nucleic acid cleavage agent cleaves the 
probe in the single stranded portion of the stem loop structure (page e52 (ii), col 1, lines 3-5 and 
Figure 1). 

Regarding claim 82, Li et al teach a process for evaluating activity the effectiveness of a 
nucleotide protective agent, the process comprising (a) incubating the nucleotide cleavage agent 
with a probe, the probe comprising: an oligonucleotide that forms as stem loop structure; a 
fluorophore, and a quencher, wherein the fluorophore and the quencher are positioned such that 
the fluorophore fluoresces less when the probe is intact than when the probe is cleaved; (b) 
measuring the level of fluorescence of the probe as incubated in step (a); (c) incubating the 
nucleotide protective agent, the nucleotide cleavage agent and the probe; (d) measuring the levels 
of fluorescence of the probe as incubated in step (c); (e) comparing the level of fluorescence of 
the probe in steps (b) and (d) and correlating the difference in the florescence levels measured in 
steps (b) and (d) with the effectiveness of the nucleotide protective agent. In this case the 
nucleotide protective agent is dNTP(s) (see page e52 iii, figure 2, at (d), and page e52 iv, col. 1, 
first full paragraph 

Regarding claims 83, 84 and 86, Li et al. teach wherein the nucleic acid cleavage agent is 
an enzyme and wherein the enzyme is a nuclease or endonuclease (SI nuclease, Mung Bean 
Nuclease and Dnase I) (page e52 (ii), beginning at the 5 th and 6 th lines from the bottom of 
column 1). 
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Regarding claim 80 and 90, Li et al. the process wherein nucleic acid cleavage agent 
cleaves the probe in the single stranded portion of the stem loop structure (page e52 (ii), col. 1, 
lines 3-5 and Figure 1). 

Therefore Li et al meets the limitations of the claims 29-31, 33, 37, 41, 42, 44-46, 48, 52, 
56, 57, 72-74, 76, 80, 82-84, 86 and 90 of the instant invention. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

9. Claims 35, 36, 38, 39, 40, 50, 51, 53, 54, 55, 68, 69, 71, 78, 79, 81, 88, 89 and 91 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Li et al. as previously applied above 
in view of Battigello et al. (Bioorganic and Medicinal Chemistry, Vol. 3, No. 6, pages 839-849, 
June 1995). Regarding claims 35, 36, 50, 51,68, 69, 78, 79, 88 and 89, Li et al. teach process 
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comprising: incubating a sample containing a nucleic acid cleavage agent with a probe, the probe 
comprising (i) an oligonucleotide that forms a stem loop structure, a fluorophore and a quencher, 
wherein fluorophore and the quencher are positioned such that the fluorophore fluoresces less 
when the probe is intact than when the probe is cleaved; and measuring the level of fluorescence 
of the probe and correlating amount of fluorescence when the probe is cleaved; measuring the 
level of fluorescence of the probe; and correlating amount of fluorescence with activity of the 
nucleic acid cleavage agent. Li et al also teaches wherein the cleavage agent is an enzyme which 
cleaves single stranded nucleic acid molecules. Li et al differ from the instant invention in that 
Li et al do not expressly teach wherein the cleavage agent is a small molecule or wherein the 
cleavage agent is enediyne. However, Li et al. provides motivation for using other enzymes 
and/or molecules in the method in the teaching that the method developed here is convenient and 
accurate in detecting the influences of various catalytic conditions on DNA cleavage. In a 
general teaching, Battigello et al teach the use of the small molecule enediyne to cleave single- 
stranded nucleic acid molecules. Battigello et al teach wherein the enediyne compounds exhibit 
cleavage of an RNA substrate near the 5' end and cleavage in a single stranded loop region of the 
RNA substrate (abstract). Therefore in view of the foregoing, it would have been obvious to one 
of ordinary skill in the art at the time of the claimed invention that the enediyne et al compounds 
as taught by Battigello et al could be used in the molecular beacon-based cleavage assay of Li et 
al. to cleave the hairpin-shaped oligonucleotides based on the teaching of Battigello et al that the 
enediyne compounds are capable of cleaving single stranded loop regions of a nucleic acid 
substrate. 
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Regarding claim 38, 53, 71, 81 and 91, Li et al teach wherein DNAse I is used to cleave 
the probe in the single-stranded portion of the stem loop structure (the recognition site for the 
cleavage agent). Li et al further teach that DNase I can digest both single and double stranded 
DNA and thus the fluorophore and quencher in the molecular beacon should be separated from 
each other after DNAse I digestion (page e52 (ii), column 2, lines 5-8). Battigello et al discloses 
wherein enediyne compounds are capable of cleaving nucleic acids in the double stranded and 
single stranded conformation (abstract and page 843, column 2, lines 14-1 7). Therefore, it would 
have been obvious to one of ordinary skill in the art that the nucleic acid cleavage agent as taught 
by Li et al and Battigello et al cleaves the nucleic acid probe (substrate) in the single stranded 
and double stranded conformation. 

Regarding 39, 40, 54, 55 Battigello et al. disclose wherein the cleavage recognition site 
spans a junction between the single stranded and double stranded portion of the stem loop 
structure or is internally in the strands (page 843, figure 4 and page 846, figure 6). 

10. Claim 32, 34, 47, 49, 65, 67, 75, 77, 85 and 87 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Li et al as previously applied in view of T.A. Brown (Molecular Biology 
LabFax, Bios Scientific Publishers, Academic Press, Inc., San Diego, CA, 1991, pages 93, 1 14- 
125, 139, 154-157 and 163). Regarding claims 32, 34, 47, 49, 65, 67, 75, 77, 85 and 87, Li et al. 
teaches a process for measuring the activity of a nucleic acid cleavage agent and for detecting a 
nucleic acid cleavage agent, wherein said cleavage agent is a nuclease or endonuclease present in 
a sample, the process comprising: incubating the sample with a probe, the probe comprising (i) 
an oligonucleotide that forms a stem loop structure, (ii) a fluorophore and (iii) a quencher, 
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wherein the fluorophore and the quencher are positioned such that the fluorophore fluoresces less 
when the probe is intact than when the probe is cleaved; measuring the level of fluorescence of 
the probe and correlating the amount with the activity of the nucleic acid cleavage agent. Li et al. 
further teach wherein the recognition site of the cleavage agent is located in the single stranded 
portion of the stem loop structure and wherein the cleavage agent is a nuclease or endonuclease, 
such as e.g., DNase I, SI nuclease and mung bean nuclease. The method Li et al. differs from 
the instant invention in that the reference does not teach wherein the cleavage agent is a 
restriction enzyme or an exonuclease. However, Li et al does not exclude the use of restriction 
endonucleases in the cleavage method, but rather teaches an improvement of using single 
stranded specific nucleases, such as, e.g., SI nuclease ( pages e52 i and e52 iii). 

In a general Labfax manual, T.A. Brown teaches a chapter discussing numerous 
restriction endonuclease and their recognition sequences. Likewise the reference provides a 
table which gives inactivation temperatures, effects of salt concentrations, star activities and 
activities on single stranded DNA (see Chapter 4, especially pages 115 -125). T.A. Brown 
also discloses in Chapter 5, DNA and RNA modifying enzymes such as nucleases and 
exonucleases that are specific for single stranded DNA. For example, the reference teaches the 
endonuclease SI nuclease which is specific for single stranded DNA as taught by Li et al. and 
exonuclease 1, which is an E coli exonuclease that is specific for single stranded DNA. 
Therefore, in light of the teaching of T.A. Brown, it would have been obvious to one of ordinary 
skill in the art at the time of the claimed invention that restriction endonuclease or exonuclease 
comprising the same functional properties as those taught by Li et al. are capable of use in the 
cleavage method of Li et al with a reasonable expectation of success. 
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11. Claims 43, 58, 61, 62 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li 
et al as previously applied in view of Bruchez Jr. (US 6,500,622 Bl, effective filing date March 
29, 2000. Regarding claims 43, 58, 61 and 62, Li et al. teach a process for measuring the activity 
of a nucleic acid cleavage agent and for detecting a nucleic acid cleavage agent as previously 
discussed above. The method of Li et al differ from the instant invention in that Li et al. do not 
expressly teach wherein the probes are immobilized on a solid support or wherein the multiple 
probes comprises different fluorophores and wherein the process comprising multiple probes are 
carried out in the same reaction vessel. In a general teaching, Bruchez Jr. et al teach wherein 
probes such as, molecular beacon probes or probes comprising stem-loop structures are attached 
to a solid support such as, e.g., beads. Bruchez Jr. teaches wherein the probe or probes may be 
utilized in multiplex formats (same reaction vessels) and wherein multiple labels such as, e.g., 
fluorophores, may be attached to the different probes, (column 2, lines 41-65, Figures 1-1 1 and 
column 6, line 64 to column 7, line 42 and col. 24, lines 44-61). Bruchez Jr et al further teach 
that the use of polynucleotide attached to a solid support, such as, e.g., beads, is advantageous 
because it allows large number of different probes polynucleotides and/or target polynucleotides 
to be simultaneously interrogated (col. 6, lines 24-34). Therefore, one of ordinary skill in the art 
at the time of the claimed invention would have been motivated to have modified the cleavage 
method of Li et al. to encompass attaching the probes to a solid support, such as beads, as taught 
by Bruchez Jr et al for the benefits of interrogating multiple polynucleotide cleavage reactions 
simultaneously as suggested by Bruchez Jr et al. 

Conclusion 

12. No claims are allowed. 
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13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cynthia B. Wilder, Ph.D. whose telephone number is (571) 272- 
0791. The examiner works a flexible schedule and can be reached by phone and voice mail. 
Alternatively, a request for a return telephone call may be emailed to cynthia.wilder@uspto.gov . 
Since email communications may not be secure, it is suggested that information in such request 
be limited to name, phone number, and the best time to return the call. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (703) 308-1119. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




